INTRODUCTION
The first edition of "Plant Propagation: Principles and Practices" was published in 1959. Dr.
Hudson Hartmann envisioned writing a comprehensive plant propagation text in 1955 and invited his colleague Dr. Dale Kester at the University of California, Davis to be his co-author.
Hudson and Dale taught or co-taught plant propagation together at UC Davis from 1945 until 1987 and both were active members of the International Plant Propagator's Society formed in 1951. Together, they co-authored five editions of their foundational textbook that has become the standard reference for teaching plant propagation at most colleges and universities. In 1990, Dr. (Figs. 1-3 ). In addition, this is the first edition that presents a compiled glossary of propagation terms as a separate section following the subject matter chapters.
As in previous editions, the book is organized into five basic parts ( Table 2 ). The initial three chapters are introductory chapters meant to support general aspects of propagation including a historical perspective, basic plant biology concepts, and the environmental control of facilities associated with propagation and nursery practices. Part two provides a discussion of seed propagation from the initial aspects of seed development through seed production, dormancy, and germination. Part three covers important aspects of vegetative propagation. This reorganized section begins with a basic discussion of clonal selection followed by the major chapters describing vegetative propagation by cuttings and grafting. It concludes with chapters covering layering and propagation by specialized structures, including bulbs and tuberous roots. The 3 fourth part of the textbook is a discussion of propagation utilizing tissue culture techniques. This section has been reorganized to reflect the importance of micropropagation in horticultural crop production. The principles and techniques of micropropagation from meristematic tissue (axillary shoot proliferation) are discussed in Chapter 17 whereas the principles and techniques of plant tissue culture from nonmeristematic tissue (adventitious origin) are discussed separately in Chapter 18. The final section includes separate chapters on specific propagation techniques for fruits and nuts, woody perennial nursery crops, and annual and herbaceous perennial crops for the greenhouse and nursery. These final chapters have been updated, new species added and nearly 1,420 references have been compiled to support propagation practices.
INTERACTIVE LEARNING RESOURCES
Supplemental to the text, there are a number of online resources available to assist instructors and students. These include an animated life cycle of angiosperms, online self-review quizzes, a web application for glossary terms, instructor PowerPoints for each chapter, and a test bank of useful questions and answers.
Plant Life Cycle. Sexual reproduction (fusion of male and female gametes) occurs in the flower.
The sexual cycle of plant reproduction starts with the development of a pollen microspore mother cell and a female megaspore mother cell, which undergo meiotic cell divisions (Fig. 4) .
This eventually leads to functional male pollen cells within the pollen sac and female cells within the embryo sac. Within a typical angiosperm, the steps to pollen development (microsporogenesis), ovule development (megasporogenesis), pollination, fertilization, and embryo development have been fully illustrated and narrated to enhance student learning. These concepts are discussed in detail in Chapter 4 of the text (Davies et al., 2018) and can be viewed online at: http://irrecenvhort.ifas.ufl.edu/creative_tools.html.
Online Self-review Quizzes. A series of online interactions was created for students to review concepts introduced in the text (Fig. 5) . These were developed for each of 18 chapters and include a variety of exercises including: multiple choice, true/false, drag and dropping the correct term to its description, and identifying the correct sequence of events. For example, using a drop down menu, the user could be asked to identify the correct sequence of events that occurs in a successful graft as illustrated in Chapter 12 of the text (Davies et al., 2018) . The questions are automatically graded for each chapter, allowing instant feedback. Self-review quizzes can be found at: http://irrecenvhort.ifas.ufl.edu/creative_tools.html.
Web Glossary. Throughout the first 18 chapters of the text (Davies et al., 2018) , nearly 500 glossary terms appear in orange bold the first time they are defined. As a reference, a cumulative list of all glossary terms can be found at the end of the text. This is new to the 9 th edition. In addition, a web application has been built using an alphabetical collection of glossary pages, a navigational menu system organized by topic categories, and an internal search function. This allows the glossary terms and corresponding images to be readily available on any computer or mobile device by clicking on the following link:
http://irrecenvhort.ifas.ufl.edu/creative_tools.html. For example, if interested in seed terminology, the user could select 'seed propagation' from the menu, and then select from four choices: development, technology, germination, and dormancy. If the user selects 'dormancy', then another menu appears listing the types of dormancy to choose from. Exogenous seed dormancy is described and illustrated with a cross section of a seed showing the macrosclereid layer in the seed coat when this glossary term is selected (Fig. 6) . 
